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SIMPLE RECIPE FOR HOLOGRAPHIC WEYL ANOMALY
F BUGINI§ AND D E DÍAZ†
Abstract. We propose a recipe - arguably the simplest - to compute the holo-
graphic type-B Weyl anomaly for general higher-derivative gravity in asymp-
totically AdS spacetimes. In 5 and 7 dimensions we identify a suitable basis
of curvature invariants that allows to read off easily, without any further com-
putation, the Weyl anomaly coefficients of the dual CFT. We tabulate the
contributions from quadratic, cubic and quartic purely algebraic curvature
invariants and also from terms involving derivatives of the curvature. We pro-
vide few examples, where the anomaly coefficients have been obtained by other
means, to illustrate the effectiveness of our prescription.
1. Introduction
The holographic computation of the Weyl (or trace, or conformal) anomaly [1]
was one of the early, and certainly most robust, successes of the AdS/CFT corre-
spondence [2, 3, 4] in the regime described by the classical Einstein gravity and,
correspondingly, leading large-N limit of the strongly coupled CFT. The subtleties
of the calculational prescription in identifying the boundary metric g that sourced
its dual CFT operator, namely the boundary stress-energy tensor, were already
examined in the foundational paper [4] where previous mathematical works in con-
formal geometry [5, 6] proved quite helpful. The concrete holographic computations
from 3 to 2, 5 to 4 and 7 to 6 dimensions were fully carried out shortly after in
the seminal paper [7]. These findings, in turn, sparked the mathematical interest
in the volume asymptotics of the Poincaré metrics of the Fefferman-Graham con-
struction [8] (see also [9, 10]) and it soon paid back [11, 12]: the integrated volume
anomaly pinpointed the Q-curvature of the boundary manifold, a central construct
in conformal geometry [13, 14].
With hindsight, the presence of the four-dimensional Q-curvature in the vol-
ume anomaly easily explains the ‘accidental’ equality a = c (see e.g. [15]) between
the type-A and type-B conformal anomaly coefficients of the holographic duals of
five-dimensional bulk Einstein gravity as follows. In the geometric classification
of conformal anomalies [16], the conformal content carried by the Euler density
(type-A) is equally captured by the Q-curvature and only the coefficients of the
local Weyl-invariant type-B structure get shifted (see e.g. [17]). In 4D one can
trade the Euler density E4 by the Q-curvature Q4 (type-A) and maintain the Weyl
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2 HOLOGRAPHIC WEYL ANOMALIES
tensor squaredW 2 ≡WabcdW abcd which is the obvious independent Weyl-invariant
local curvature combination (type-B). This change of basis, modulo a trivial total
derivative, amounts to the following apparently trivial rewriting
(4π)2 〈T 〉 = −aE4 + cW 2(1)
= −4aQ4 + (c− a)W 2
Now, the action for 5D Einstein gravity is just a multiple of the bulk volume and,
in consequence, the holographic Weyl anomaly is fully contained in the Q-curvature
term. In this case, from the second line of the equation above, one reads off the
type-A coefficient a as well as a null coefficient for the (shifted) type-B anomaly
c− a = 0.
Likewise, for a 6D CFT one can trade the Euler density E6 by the Q-curvature
Q6 1
(4π)3 〈T 〉 = −aE6 + c1 I1 + c2 I2 + c3 I3(2)
= −48aQ6 + (c1 − 96a)I1 + (c2 − 24a)I2 + (c3 + 8a)I3
with the standard basis for type-B conformal anomaly consisting of the three
pointwise Weyl invariants I1 = WabcdW
eadfW b cef , I2 = WabcdW
abefW abef and
I3 =Wabcd[∇2δde+4Rde− 65Rδde]W abce+ttd. 2 Again, for bulk 7D Einstein gravity
the holographic Weyl anomaly is solely given by the Q-curvature and therefore the
three type-B coefficients come out with fixed ratios c1 : c2 : c3 = 12 : 3 : −1, as
follows from the vanishing of the ‘shifted’ type-B coefficients. This combination is
rather common in supersymmetric 6D CFTs [18] (see also [19]) and may, eventually,
be traced back to the presence of the Q-curvature.
The above observations are also closely related to a salient feature of the holo-
graphicWeyl anomaly of asymptotically Einstein gravity with negative cosmological
constant, namely that it vanishes on Ricci-flat boundary metrics. This again can
be seen to be inherited from the Q-curvature and, what is more, it can be further
shown to be ‘pure Ricci’, i.e. containing only the Ricci tensor and its covariant
derivatives. In the explicit results of [7] this is obvious in 2D and 4D, whereas
not immediately apparent in 6D nor in the later reported values in 8D [22, 23]3.
It was then soon realized that in order to have genuine Riemann or, equivalently,
Weyl contributions in the holographic trace anomaly one needs to go beyond vol-
ume factorization since, otherwise, pure Ricci terms in the bulk Lagrangian of
asymptotically Einstein solutions simply renormalize the radius of the AdS vac-
uum. Indeed, a subleading correction (order N) to the 4D CFT trace anomaly
1We adopt the convention from [18].
2Here ‘ttd’ stands for trivial total derivative, in the sense of [20], whose precise form can be
found, for example, in [21].
3For recent results on the recursion structure of the Q-curvature we refer to [24, 25] and
references therein.
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with a 6= c was obtained from a bulk Riemann-squared term, stemming in turn
from type I - heterotic string duality, at the linearized level in the coefficient of
this bulk correction to the effective 5D gravitational action [26]. Concurrently, the
holographic trace anomaly for the most general 5D quadratic bulk Lagrangian was
derived in [27] (see also [28, 29]) beyond the linearized approximation. In both
cases, the coefficients of the type-A and type-B anomaly turned out to be different
(a 6= c) due to the Riemann-squared term in the bulk Lagrangian. Incidentally, this
very same curvature square correction was shown [30, 31] to lift the universality of
the shear-viscosity to entropy-density ratio, η/s = 1/4π, holographically obtained
for Einstein gravity duals [32, 33].
Significant progress in the computation of holographic Weyl anomalies was at-
tained in subsequent years. It was mainly prompted by considerations of causality
and energy flux positivity constraints and the prospects for new bounds on the
viscosity to entropy ratio, the role of supersymmetry and, surprisingly, holographic
computations of entanglement entropy. The perturbative analysis of [26] was ex-
tended in [34] to include six-derivative interactions, whereas the central charges a
and c from these 5D curvature-cubed interactions beyond the linearized level were
first worked out in [35] for the particular combination appearing in quasi-topological
gravity [36, 37]. Now, the standard holographic procedure that reconstructs the first
few terms of the Fefferman-Graham expansion in terms of the boundary metric by
solving analytically the gravitational equation of motion order by order became
increasingly difficult to pursue in higher dimensions or in the presence of higher-
curvature corrections. Nevertheless, giving up the generality of the boundary metric
by restricting to a certain Ansatz for it and resorting to Mathematica to solve
the equation of motion order by order, it was possible to identify the holographic
type-B anomaly coefficients for 7D Gauss-Bonnet gravity [38] and also for 7D cu-
bic Lovelock gravity [39] 4. Later on, using the same shortcut route, the type-B
anomaly coefficients were computed at the linearized level in the coefficients of the
general algebraic quadratic and cubic 7D bulk corrections, as well as of a quartic
interaction [42] (see also [18]). By further restricting the boundary metric Ansatz
to the product AdS2×S2 and assuming a truncated Fefferman-Graham expansion,
a simpler method was found in 5D [43] (see also [44, 45]) that correctly reproduced
the known values of the CFT4 central charges a and c. The extension of this
method to 7D [46] required two different boundary product metrics AdS2×S4 and
AdS2×S2×S2 to disentangle the four CFT6 anomaly coefficients and it succeeded,
with the aid ofMathematica to handle algebraic manipulations, in computing the
holographic contribution from terms involving derivatives of the curvature as well.
Finally, let us mention the work [47] in which a different method, based on expansion
around a reference background along the lines of [26], was used in order to simplify
the derivation of the holographic Weyl anomaly. It contains a rather exhaustive
list of holographic contributions from higher-derivative 5D and 7D gravities.
In all of the above-mentioned derivations and shortcut routes to the holographic
Weyl anomaly, the challenging part is posed solely by the type-B. It is well known
that the holographic type-AWeyl anomaly coefficient is captured by the Lagrangian
density evaluated at the AdS solution [41], so that in higher-derivative gravities the
only task is to compute the corrected or renormalized AdS radius. By contrast,
4The type-B coefficients were reported in a simpler form in [40] in terms of the renormalized
AdS radius. The type-A coefficient reported there followed from the general recipe [41].
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the holographic type-B Weyl anomaly lacks this universality and, despite efficient
recipes and shortcuts, it seems fair to say that its derivation is by far more intricate
(let alone the possibility to read it off directly from the Lagrangian).
In the present note we show that, contrary to common expectations, the holo-
graphic type-B anomaly coefficients can be read off directly from the bulk La-
grangian density. We first allow a mild deviation from the (Euclidean) AdS solu-
tion by considering a Poincaré-Einstein bulk metric with an Einstein metric at the
conformal boundary, so that the deviations from the volume factorization are due
to interactions involving only contractions of the bulk Weyl tensor and its covari-
ant derivatives which, in turn, can be written explicitly in terms of the boundary
Weyl tensor and curvature scalar. It turns out that the restriction to the Einstein
condition on the boundary metric does not spoil the independence of the curvature
invariants of type-A and type-B trace anomaly, and one can track down their coef-
ficients by looking after the terms logarithmic in the IR-cutoff in the explicit com-
putation of the bulk integrals. We then trade the Euler density by the Q-curvature,
since the natural quantity that emerges from the volume anomaly is precisely this
pure Ricci combination of curvature invariants, and then identify a suitable basis
for the remaining pointwise Weyl invariants that allows to read off their coefficients
from the bulk Lagrangian evaluated at the aforementioned Poincaré-Einstein bulk
metric.
The organization of this paper is as follows. We start in Sect.2 with the volume
regularization for Einstein bulk metrics with an Einstein metric in the conformal
class of its conformal infinity. Here we confirm that this restriction correctly re-
produces the universal results for type-A and type-B trace anomaly. Section 4
is devoted to the pure Ricci bulk terms that renormalize the radius of AdS. In
Sect. 4 we compute the holographic contributions of the pure Weyl bulk terms,
and again confirm several scattered results in the literature. The restriction to
Poincaré-Einstein bulk metric with an Einstein boundary metric is enough to re-
cover the contributions to the ‘shifted’ type-B Weyl anomalies. The suitable basis
is identified in Sect. 5 and the simple recipe is unveiled and we tabulate the con-
tributions from the relevant curvature invariants. We illustrate the recipe in Sect.
6 for several celebrated examples. Conclusions are drawn in Sect. 7.
2. Poincaré metrics, volume anomaly and Q-curvature
Let us start by considering Einstein gravity with negative cosmological constant in
n+ 1 dimensions
(3) SEH =
−1
2 ln−1p
∫
dn+1x
√
gˆ {Rˆ− 2Λˆ}
The negative cosmological constant can be parametrized in terms of a length L that
eventually is related to the radius L˜ of the Euclidean AdS solution, i.e. hyperbolic
space, 2Λˆ = −n(n−1)/L2. The solutions, of course, are Einstein bulk metrics with
L˜ = L and Ricci tensor
(4) Rˆic = − n
L˜2
gˆ
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As per the AdS/CFT correspondence, one examines asymptotically hyperbolic met-
rics that can be conveniently written in Fefferman-Graham normal form
(5) gˆ = L˜2
dx2 + gx
x2
where the one-parameter family of metrics gx are to be reconstructed (at least
asymptotically) from its boundary value g via the equations of motion. In this
way, one meets the Poincaré metrics of the Fefferman-Graham construction and
the gravitational action evaluated on these bulk metrics, as a functional of the
conformal class [g] of the boundary metric g, becomes the partition function of
the boundary CFT. The (integrated) holographic Weyl anomaly can then be found
from the logarithmically divergent part of the partition function when an IR cutoff
ǫ is introduced.
For Einstein gravity there are two notable exceptions where the Poincaré-Einstein
bulk metric can be fully reconstructed from the boundary data g. One is the case
of a conformally flat boundary metric [48] with
(6) gx = g − P x2 + 1
4
P 2 x4
in terms of the Schouten tensor P of the boundary metric g. The second instance,
that will be our workhorse for explicit computations, occurs when the conformal
class of boundary metrics contains an Einstein metric g
E
in which case the depen-
dence on the radial coordinate x factorizes out 5
(7) gx = (1− λx2)2 gE
where λ is just a multiple of the (necessarily constant) Ricci scalar R of g
E
(8) λ =
R
4n(n− 1)
This is the very same expansion as in the conformally flat case, but with the
additional input that the Schouten tensor of the Einstein metric g
E
is given by
P = R2n(n−1)gE .
Let us now evaluate the Einstein-Hilbert action on a putative 6 Poincaré-Einstein
solution with Einstein boundary metric (we abbreviate PE/E). Since the Lagrangian
density is constant, the bulk volume factorizes out (we decorate 1ˆ to stress this fact)
(9) S
EH
=
2Λˆ− Rˆ
2 ln−1p
∫
dn+1x
√
gˆ {1ˆ} = n
ln−1p L˜2
∫
dn+1x
√
gˆ {1ˆ}
The volume asymptotics can then be explicitly worked out for the PE/E bulk metric
(10) vol
P E/E
{x > ǫ} = L˜n+1
∫
dnx
√
g
E
∫
ǫ
dx
xn+1
(1− λx2)n
5This was noticed in [49]; however, the authors there remark that this is just a reformulation of
a familiar warped product construction of an Einstein metric in n+1 dimensions from an Einstein
metric in n dimensions and refer to [50].
6In Einstein gravity this is certainly a solution to the equation of motion, but for higher
derivative gravities this solution may only exist asymptotically.
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The logarithmic dependence in the cutoff, that we denote Ln+1 ln 1ǫ , originates from
the term x−1 (−λ)n/2 ( nn/2) in the expansion of the radial integrand when n is even,
and reads
Ln+1 = 2 (−1)
n/2 L˜n+1
2n (n/2)! (n/2− 1)!
∫
dnx
√
g
E
(n− 1)!
[
R
n(n− 1)
]n/2
(11)
where the boundary integrand is nothing but the Q-curvature of the boundary
Einstein metric g
E
.
The point of this simple exercise was to ascertain that the restriction to the PE/E
bulk metric correctly captures the structure of the volume anomaly and unveils
the Q-curvature, in accordance with the result for a general (n + 1)−dimensional
Poincaré bulk metric as obtained in [11, 12]
Ln+1 = 2 kn
2
L˜n+1
∫
dnx
√
gQn , with kn
2
=
(−1)n2
2n n2 !(
n
2 − 1)!
(12)
If in particular one considers the round metric on the n-sphere at the boundary,
then the bulk metric reduces to that of Euclidean AdSn+1. Notice that evaluating
the action on the AdS vacuum solution still allows access to the type-A anomaly
coefficient; this is essentially the content of the universal prescription for type-A
holographicWeyl anomaly first introduced in [41] and widely tested and put to work
ever since (see e.g. [51]-[62]). However, due to the conformal flatness of the round
sphere, all type-B terms vanish and their coefficients remain undetermined. The
Q-curvature of the volume anomaly, in turn, contains the combined information
on both type-A and type-B trace anomalies since it is a combination of the Euler
density (type-A) and the local Weyl invariants (type-B) as follows from the general
solution of the Wess-Zumino consistency condition [63] or, in greater generality,
from the decomposition of global conformal invariants [64]. Below we examine in
more detail the 5D-to-4D and 7D-to-6D cases.
2.1. AdS5/CFT4: a and c.
Consider the trace anomaly of the 4D CFT
(4π)2 〈T 〉 = −aE4 + cW 2(13)
= −4 aQ4 + (c− a)W 2
One efficient way to find the two anomaly coefficients a and c is to restrict attention
to two particular Einstein spaces (see [58] and references therein 7): one conformally
(but not Ricci) flat (e.g. the round sphere) and the other Ricci (but not conformally)
flat. At the conformally flat metric the Weyl-squared term vanishes and from the
non-vanishing Euler density or Q-curvature one obtains a; at the Ricci flat metric,
7Alternatively, in the approach of [43], one can also try AdS2 × S2 with different radii (not
Einstein but product of Einstein spaces) and reconstruct the bulk metric with a truncated FG
expansion (in this respect, see also [65]).
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on the contrary, the pure Ricci Q-curvature vanishes and one actually determines
c− a from the non-vanishing Weyl-squared term.
Our first key observation is that the full information on a and c can be gained by
considering the generic Einstein metric g
E
: the Q-curvature reduces to a multiple
of the Ricci scalar squared, Q4 = R2/24, and the Weyl tensor-squared remains
unchanged. Therefore, from our previous holographic computation of the volume
anomaly for the 5D PE/E bulk metric that resulted in a coefficient times R2, we
readily get a and, since the non-vanishingW 2 is absent, it also follows that c−a = 0.
Plugging back the overall coefficient we read off the holographic Weyl anomaly
(14) (4π)2 〈T 〉 = −4 π
2 L3
l3p
Q4 = −N2Q4
In the last equality we translated the Planck length (in units of the AdS radius)
to the large-N rank of the gauge group of the CFT4, using the dictionary of the
IIB string (SUGRA) AdS5 ×S5 dual to N = 4 SU(N) SYM4. Comparing with the
expression (14), we finally end up with the celebrated result [7]
(15) a = c =
π2 L3
l3p
=
N2
4
2.2. AdS7/CFT6: a, c1, c2 and c3.
Consider now the trace anomaly of the 6D CFT
(4π)3 〈T 〉 = −aE6 + c1 I1 + c2 I2 + c3 I3(16)
= −48aQ6 + (c1 − 96a)I1 + (c2 − 24a)I2 + (c3 + 8a)I3
where in the second line we have traded the Euler density by the Q-curvature
(modulo a trivial total derivative)
(17) E6 = 48Q6 + 96 I1 + 24 I2 − 8 I3
so that the Q-curvature captures the type-A content and we have a ‘shifted’ type-B
trace anomaly.
In six dimensions things become more involved and restrictions to a conformally
flat and a Ricci flat boundary metric do not allow to determine the four anomaly
coefficients 8, since in that case E6 = 64 I1 + 32 I2 and I3 = 4 I1 − I2. Even if
one considers symmetric Einstein spaces, i.e. with vanishing gradient of the Weyl
tensor (∇W = 0) such as S6, CP 3, S2 × S4, S2 × CP 2, S3 × S3 andS2 × S2 × S2,
it is not possible to disentangle the four anomaly coefficients because, as explained
in [66], an equality satisfied on symmetric Einstein spaces relates different cubic
curvature structures to each other so that there are only three independent cubic
8In the approach of [46], one can again try products of Einstein spaces and reconstruct the
bulk metric with a truncated FG expansion. Two different boundary metrics (AdS2 × S4 and
AdS2 ×S
2 ×S2) are required, rendering the procedure more laborious, and also Mathematica is
used to substitute back in the action to identify the log-divergent term.
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curvature structures. More precisely, on symmetric 6D Einstein spaces one has
5 I3 = 32 I1 − 8 I2.
In view of the above considerations, we keep a generic 6D Einstein boundary
metric g
E
so that the Einstein condition reduces the Q-curvature to a multiple
of the Ricci scalar cubed, Q6 = R3/225; the two cubic contractions of the Weyl
tensor, that we denote I1 = W
′3 and I2 = W
3, remain unchanged; whereas the
third Weyl invariant reduces to I3 = W∇2W − 815RW 2 modulo the trivial total
derivative 32∇2W 2 (see e.g. [67]) that we omit in what follows. The basis of anomaly
invariants is then greatly simplified since the Cotton tensor, the Bach tensor and
the traceless part of the Ricci tensor all vanish, and yet the four anomaly terms
remain independent. The key observation is then that the outcome of our previous
holographic computation of the volume anomaly contains the complete information
on both type-A and type-B trace anomaly and allows to determine the four anomaly
coefficients. We get the a coefficient in front of the Q-curvature and vanishing
‘shifted’ type-B anomaly. Plugging back the overall coefficient, together with the
fact that the Q-curvature of the Einstein boundary metric g
E
is Q6 = R3/225, we
read off the holographic Weyl anomaly
(18) (4π)3 〈T 〉 = π
3 L˜5
l5p
Q6 = 2N
3
3
Q6
In the last equality we again invoked the AdS/CFT dictionary to translate the
Planck length (in units of the AdS7 radius) to the large-N rank of the interacting
(2,0) superconformal 6D field theory that describes the low energy dynamics of the
stack of M5 branes . Finally, comparing with the expression (17), we obtain the
four anomaly coefficients in agreement with [21, 18] 9
(19) a =
c1
96
=
c2
24
= −c3
8
= −π
3 L5
48 l5p
= −N
3
72
3. Higher curvature invariants and volume factorization
Let us now consider the effect of adding higher curvature terms to the gravitational
action. We start by considering those that are pure Ricci in the bulk, i.e. not
involving explicitly the bulk Weyl tensor. When evaluated on the putative PE/E
metric they either vanish, because they contain derivatives of the Ricci tensor or
involve the traceless part of it, or simply reduce to a power of the bulk Ricci scalar
that can be written in terms of the renormalized AdS radius. The volume then
factors out, so that they will only contribute to the volume anomaly, that is, to the
Q-curvature term. The task, then, is simply to determine the renormalized AdS
9The apparent mismatch with the original computation in [7] is simply due to the fact that
“I3” there, actually M3 in the basis of [68], contains a spurious contribution from the Euler density
and it is not classifiable as the third type-B anomaly, as pointed out in [19, 20].
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radius and the overall proportionality coefficient, since the ratios between the type-
A and type-B anomaly coefficients remain the same as those from bulk Einstein
gravity 10.
We collect all contributions from pure Ricci bulk terms quadratic, cubic and
quartic in the curvature evaluated on the PE/E bulk metric, for which Rˆic = Rˆn+1 gˆ,
and for later convenience we normalize their dimensionless coefficients u2, u3 and
u4 as follows
S[gˆ] =
−1
2 ln−1p
∫
dn+1x
√
gˆ
{
n(n− 1)
L2
+ Rˆ +
u2 L
2 Rˆ2
n(n+ 1)
+
u3 L
4 Rˆ3
n2(n+ 1)2
+
u4 L
6 Rˆ4
n3(n+ 1)3
}(20)
where the bulk Ricci scalar contains the renormalized radius L˜ of the AdS vacuum
solution
(21) Rˆ = −n(n+ 1)
L˜2
as opposed to the length scale L set by the negative cosmological constant
(22) Λˆ = −n(n− 1)
2L2
The renormalized AdS radius can then be determined from the trace of the equation
of motion. A useful trick [69, 70], equivalent of course to extremize the action
with respect to the AdS radius [18], is to perform a constant scaling of the metric
gˆ → µ2 gˆ
S[µ2gˆ] =
−µn+1
2 ln−1p
∫
dn+1x
√
gˆ
{
n(n− 1)
L2
+
Rˆ
µ2
+
u2 L
2 Rˆ2
µ4n(n+ 1)
+
u3 L
4 Rˆ3
µ6n2(n+ 1)2
+
u4 L
6 Rˆ4
µ8n3(n+ 1)3
}(23)
and then take
(24)
∂S[µ2gˆ]
∂µ
|µ=1= 0
It is convenient to introduce f∞ to denote the ratio squared f∞ ≡ L2/L˜2, as
in [40]. The trace of the field equation then demands f∞ to be a positive root of
the following polynomial equation
(25) 0 = 1 − f∞ + n− 3
n− 1 u2 f
2
∞
− n− 5
n− 1 u3 f
3
∞
+
n− 7
n− 1 u4 f
4
∞
Now we substitute back into the action to eliminate L in favor of L˜ and f∞ and
factor out the volume
S =
n
L˜2 ln−1p
[ 1 − 2 u2 f∞ + 3 u3 f2∞ − 4 u4 f3∞ ]
∫
dn+1x
√
gˆ { 1ˆ }(26)
10This is also related to the fact that all these higher curvature invariants can be absorbed by
a suitable (local) field redefinition (see e.g. [71, 34, 30, 31]).
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Therefore, the contribution of the pure bulk Ricci terms to the holographic Weyl
anomaly is given by the Q-curvature, as in bulk Einstein gravity. In 5D we therefore
obtain
a = c =
π2 L˜3
l3p
[
1 − 2 u2 f∞ + 3 u3 f2∞ − 4 u4 f3∞
]
(27)
with
0 = 1 − f∞ + 1
3
u2 f
2
∞
+
1
3
u3 f
3
∞
− u4 f4∞(28)
Correspondingly, in 7D we obtain
a =
c1
96
=
c2
24
= −c3
8
= −π
3 L˜5
48 l5p
[
1 − 2 u2 f∞ + 3 u3 f2∞ − 4 u4 f3∞
]
(29)
with
0 = 1 − f∞ + 3
5
u2 f
2
∞
− 1
5
u3 f
3
∞
− 1
5
u4 f
4
∞
(30)
In some applications, when the coefficients of the higher curvature terms are
parametrically small, it is enough to consider their effect at leading linear order. It
is straightforward to obtain f∞ at linearized level, keeping only terms linear in the
u’s, by simply substituting the higher powers of f∞ by 1 in the polynomial equation
f∞ = 1 +
n− 3
n− 1 u2 −
n− 5
n− 1 u3 +
n− 7
n− 1 u4(31)
The linearized anomaly coefficients are then obtained by substituting this value of
f∞ and keeping only L and linear terms in the u’s coefficients. In 5D, this results
in
a = c =
π2 L3
l3p
[
1− 5
2
(u2 − u3 + u4)
]
(32)
Correspondingly, in 7D
a =
c1
96
=
c2
24
= −c3
8
= −π
3 L5
48 l5p
[
1 − 7
2
(u2 − u3 + u4)
]
(33)
The above results are in complete agreement with those of [18] and, as expected,
the a coefficient also agrees with what predicts the general recipe for type-A [41].
Notwithstanding, we stress that we gained the information on the type-B anomaly
as well, all efficiently encoded in the Q-curvature.
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4. Higher curvature invariants and shifted Type-B
Let us now consider curvature invariants in the Lagrangian that cannot be reduced
to a factor times the bulk volume when evaluated on the PE/E bulk metric. We
first trade the Riemann tensor by the Weyl tensor, a relation that can be succinctly
written in terms of the Kulkarni-Nomizu product
Rˆiem = Wˆ + Pˆ ? gˆ = Wˆ − 1
2 L˜2
gˆ ? gˆ
Starting with the most general (local) quadratic curvature invariant (four-derivative
level) the deviation from volume factorization clearly originates from the square of
the bulk Weyl tensor. At the six-derivative level, there are two independent cubic
contractions of the bulk Weyl tensor together with two terms involving derivatives
of the bulk Weyl tensor. At quartic level, we restrict the discussion to the purely
algebraic contractions. Let us examine separately the situations in 5D-to-4D and
in 7D-to-6D.
4.1. 5D-to-4D.
At the four-derivative level, the nontrivial contribution comes from the following
bulk term
(34) ∆S4 =
∫
d5x
√
gˆ { Wˆ 2 }
This is easy to evaluate on the bulk Poincaré-Einstein with Einstein boundary. The
warped structure of the bulk metric together with the fact that we have a conformal
invariant of weight two, makes it easy to relate it to the corresponding boundary
conformal invariant Wˆ 2 = L˜−4 x
4
(1−λ x2)4 W
2 so that
(35) ∆S4 = L˜
∫
d4x
√
g
E
∫
ǫ
dx
x
W 2
The crucial observation is then that a bulk Wˆ 2 contributes to the shifted 4D type-B
trace anomaly W 2
(36) (4π)2 〈T 〉 = −16 π2 L˜W 2
Here we already start to grasp the possible simplification that bring in the notions
of PE/E metric and Q-curvature; but we still have to examine further curvature
terms.
At the six-derivative level, the cubic curvature invariant Wˆ 3
′
, with the same
index contraction as the six-dimensional I1, is a conformal invariant of weight three
(37) ∆S6 =
∫
d5x
√
gˆ { Wˆ 3′ }
This is related to the corresponding boundary invariant I1 =W
3′ . On the bulk 5D
PE/E metric one has Wˆ 3
′
= L˜−6 x
6
(1−λx2)6 W
3′ , so that
(38) ∆S6 =
1
L˜
∫
d4x
√
g
E
∫
ǫ
dx
x
(1− λx2)2 W
3′
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Clearly this term will not produce a logarithmic term and, in consequence, will
not contribute to the 4D Weyl anomaly. The same happens with the second in-
dependent cubic curvature invariant Wˆ 3 with the same index contraction as the
six-dimensional I2, again a conformal invariant of weight three
(39) ∆S6 =
∫
d5x
√
gˆ { Wˆ 3 }
This can again be easily related to the corresponding boundary invariant I2 =W
3.
On the bulk 5D PE/E metric, Wˆ 3 = L˜−6 x
6
(1−λx2)6 W
3 and therefore
(40) ∆S6 =
1
L˜
∫
d4x
√
gE
∫
ǫ
dx
x
(1 − λx2)2 W
3
Again, it follows that this term will not produce a logarithmic term and, in conse-
quence, will not contribute to the 4D holographic Weyl anomaly.
By the same token, this will also be the case for any of the seven quartic con-
tractions of the bulk Weyl tensor [73, 74], that we collectively denote by Wˆ 4. They
generate no log-term and no contribution to the 4D holographic Weyl anomaly.
The two other possible nontrivial contractions |∇ˆ Wˆ |2 and Wˆ ∇ˆ2 Wˆ are con-
nected by a total derivative (Cˆ5 in the nomenclature of [21])
(41) |∇ˆ Wˆ |2 + Wˆ ∇ˆ2 Wˆ = 1
2
∇ˆ2 Wˆ 2
Let us first verify that this total derivative does not contribute to the type-B trace
anomaly.
(42) ∆S6 =
∫
d5x
√
gˆ { ∇ˆ2 Wˆ 2 }
On the bulk 5D PE/E metric , from its warped structure together with the confor-
mal properties of the Laplacian and of the Weyl squared term, one has
(43) ∇ˆ2 Wˆ 2 = x
6
L˜6 (1− λx2)6
{
∇2 + R
3
}
W 2
In 5D no log-term will come out from the radial integration
(44) ∆S6 =
1
L˜
∫
d4x
√
g
E
∫
ǫ
dx
x
(1 − λx2)2
{
∇2 + R
3
}
W 2
and, in consequence, it will not contribute to the 4D holographic trace anomaly.
Lets us now turn to any of the two pieces, say |∇ˆ Wˆ |2 for definiteness (the other
one will simply contribute the opposite since the total derivative does not contribute
at all)
(45) ∆S6 =
∫
d5x
√
gˆ {|∇ˆ Wˆ |2 }
One way to deal with this terms is to use an identity that relates it to the other
invariants via a total derivative (corresponding to Cˆ7 in [21]). On the 5D PE/E
metric one has
(46)
1
4
|∇ˆWˆ |2 − 2
L˜2
Wˆ 2 − 1
4
Wˆ 3 + Wˆ 3
′
=
3
2
∇ˆ2 Wˆ 2
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Therefore, the contribution is the same as the one from 8
L˜2
Wˆ 2
(47) (4π)2 〈T 〉 = −128 π
2
L˜
W 2
We have now exhausted the list of all non-vanishing independent six-derivative
invariants, that is, all terms in the A-basis 11 of [21]. We learn therefore that eval-
uating on the putative PE/E metric provides an easy way to identify the type-A
and the type-B holographic Weyl anomaly of the dual CFT4.
4.2. 7D-to-6D.
In 7D the computations are analogous, though a bit more involved. Let us start
with the quadratic Weyl invariant Wˆ 2
(48) ∆S4 =
∫
d7x
√
gˆ { Wˆ 2}
On the 7D PE/E metric Wˆ 2 = L˜−4 x
4
(1−λx2)4 W
2, so that
(49) ∆S4 = L˜
3
∫
d6x
√
g
E
∫
ǫ
dx
x3
(1− λx2)2 W 2
The log-term comes exclusively from the following part of the above action
(50) − 2L˜3
∫
d6x
√
g
E
∫
ǫ
dx
x
λW 2 =
−L˜3
60
∫
d6x
√
g
E
∫
ǫ
dx
x
RW 2
Now one has to express the boundary quantity RW 2 in terms of the three type-B
Weyl invariants by making use of Bianchi identities and partial integrations . On
the boundary 6D Einstein metric g
E
, modulo a trivial total derivative, ones has 12
(51)
1
5
RW 2 = 4 I1 − I2 − I3
We therefore get the contribution to the trace anomaly
(52) (4π)3 〈T 〉 = 16π
3 L˜3
3
( 4 I1 − I2 − I3 )
Consider now the cubic Weyl invariant Wˆ 3
′
, with the same index contraction as
in the six-dimensional I1,
(53) ∆S6 =
∫
d7x
√
gˆ { Wˆ 3′}
It is simply related to the corresponding boundary Weyl tensor contractionW 3
′
by
the conformal scaling Wˆ 3
′
= L˜−6 x
6
(1−λ x2)6 W
3′ . It directly produces a log-term
11In fact, the B-basis of [21] is more convenient to evaluate on the PE/E metric. The Ricci
tensor is then pure trace and there are only six nontrivial terms, namely, B5, B9, B10, B12, B16
and B17.
12Note that on Ricci flat metrics, the vanishing of the LHS of the above relation imposes a
linear dependence between the three Weyl invariants, namely I3 = 4 I1 − I2 modulo a trivial
total derivative.
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(54) ∆S6 = L˜
∫
d6x
√
gE
∫
ǫ
dx
x
W 3
′
and, in consequence, a 6D Weyl anomaly
(55) (4π)3 〈T 〉 = −64π3 L˜ I1
The same happens with a second independent cubic curvature invariant Wˆ 3, this
time the index contraction corresponds to that of the six-dimensional I2 Weyl in-
variant,
(56) (4π)3 〈T 〉 = −64π3 L˜ I2
For any of the seven quartic contractions of the bulk Weyl tensor [73, 74], that
we generically denote Wˆ 4, we have
(57) ∆S8 =
∫
d7x
√
gˆ { Wˆ 4 }
When evaluated on the bulk PE/E metric one gets Wˆ 4 = L˜−8 x
8
(1−λ x2)8 W
4, as
corresponds to a conformal invariant of weight four,
(58) ∆S8 = L˜
∫
d6x
√
gE
∫
ǫ
dx
x
(1 − λx2)2 W
4
so they will clearly produce no log-term and, therefore, they generate no contribu-
tion to the 6D holographic Weyl anomaly.
It remains to examine the two other possible contractions |∇ˆ Wˆ |2 and Wˆ ∇ˆ2 Wˆ ,
connected by a total derivative |∇ˆ Wˆ |2 + Wˆ ∇ˆ2 Wˆ = 12∇ˆ2 Wˆ 2 .
First, let us examine the fate of the total derivative
(59) ∆S6 =
∫
d7x
√
gˆ { ∇ˆ2 Wˆ 2 }
On the bulk 7D PE/E metric , from its warped structure together with the confor-
mal properties of the Laplacian and of the Weyl squared term, one has
(60) ∇ˆ2 Wˆ 2 = x
6
L˜6 (1− λx2)6
{
∇2 − 8 + 8λ
2x4
x2
}
W 2
In 7D no log-term other than a trivial total derivative ∇2 W 2 will come out from
the radial integration
(61) ∆S6 =
1
L˜
∫
d4x
√
g
E
∫
ǫ
dx
x
{
∇2 − 8 + 8λ
2x4
x2
}
W 2
and, in consequence, it will not contribute to the 6D type-B trace anomaly.
To deal with any of the individual bulk terms, say |∇ˆ Wˆ |2 for definiteness,
(62) ∆S6 =
∫
d7x
√
gˆ {|∇ˆ Wˆ |2 }
we use the identity that relates it to the other invariants via a total derivative
(Cˆ7 in [21]) . On the 7D PE/E metric one has
(63)
1
4
|∇ˆWˆ |2 − 3
L˜2
Wˆ 2 − 1
4
Wˆ 3 + Wˆ 3
′
=
3
2
∇ˆ2 Wˆ 2
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Therefore, the contribution to the holographic type-B trace anomaly is the same
as the one from Wˆ 3 − 4Wˆ 3′ + 12
L˜2
Wˆ 2
(64) (4π)3 〈T 〉 = 64 π3L˜ ( 8 I1 − 2 I2 − I3 )
By now, we have exhausted the list of all non-vanishing independent six-derivative
invariants, that is, all terms in the A-basis of [21]. Once more we learn that evalu-
ating on the putative PE/E metric provides an easy way to identify the type-A and
the type-B holographic Weyl anomaly of the dual CFT6, but there is yet a drastic
simplification to be achieved before we reach our ultimate recipe as we will see in
the next section.
5. A simple holographic recipe unveiled
Our prescription so far consists in evaluating on the putative PE/E bulk metric,
with all pure bulk Ricci curvature invariants contributing to the volume anomaly,
i.e. to the Q-curvature term in the holographic Weyl anomaly. We will now add a
final refinement and will express the remaining pure Weyl bulk curvature invariants
in terms of Weyl invariants of weight two, three and four by making use of Bianchi
identities and partial integrations. In this way, certain combinations of derivative
terms may be converted into non-derivative terms and viceversa.
5.1. 5 to 4 dims.
The key observation here is to study a third local Weyl invariant of weight three.
We choose, for example, the one found by Fefferman and Graham Φ [5] . On the
bulk 5D PE/E metric
(65) Φˆ5 = |∇ˆ Wˆ |2 + 16 Pˆ Wˆ 2 = |∇ˆ Wˆ |2 − 8
L˜2
Wˆ 2
Φˆ5 is on equal footing as the two cubic Weyl contractions. Making use of its
conformal covariance under Weyl scaling together with the warped structure of the
PE/E metric, one gets
(66) |∇ˆ Wˆ |2 − 8
L˜2
Wˆ 2 =
x6
L˜6 (1 − λx2)6
{
|∇W |2 + 2
3
RW 2
}
Remarkably, this shows that Φˆ5 is conformally related to precisely Φ4 evaluated on
the boundary Einstein metric g
E
(67) Φ4 = |∇W |2 + 2
3
RW 2
The holographic contribution to the Weyl anomaly from this bulk curvature invari-
ant
(68) ∆S6 =
∫
d5x
√
gˆ { Φˆ5}
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can then be read off from the following explicit result
(69) ∆S6 = L˜
∫
d4x
√
gE
∫
ǫ
dx
x
(1 − λx2)2 {Φ4}
It follows then that in 5D no log-term will turn up and we confirm the previously
derived result that |∇ˆ Wˆ |2 contributes just as 8
L˜2
Wˆ 2 . However, this information
is better encoded in the statement that Φˆ5 does not contribute to the 4D trace
anomaly, just as the cubic contractions Wˆ 3
′
and Wˆ 3.
With this observation, we finally wind up with the following simple recipe to com-
pute the holographic Weyl anomaly from 5D to 4D :
• Evaluate on the putative PE/E metric with renormalized AdS radius.
• Write the cosmological constant in terms of the renormalized radius and
collect all pure bulk Ricci terms in a constant times the volume (a coeffi-
cient times 1ˆ).
• Write down the pure bulk Weyl terms (deviations from volume factoriza-
tion), by means of Bianchi identities and partial integrations, in terms of
the Weyl invariant of weight two Wˆ 2, the three Weyl invariants of weight
three Wˆ 3
′
, Wˆ 3 and Φˆ5, and the Weyl invariants of weight four Wˆ
4.
• Read off the coefficients of the Q-curvature (type-A) and of the Weyl square
(shifted type-B) of the holographic Weyl anomaly. That is, modulo the
overall factor in front of the gravitational action, we discover the following
simple rule to read off the 4D holographic Weyl anomaly A4
A4
{
1ˆ , Wˆ 2 , Wˆ 3
′
, Wˆ 3, Φˆ5 , Wˆ
4
}
=
{
1
16
Q4 , W 2 , 0 , 0 , 0 , 0
}
(70)
(4π)2 〈T 〉 = −4 aQ4 + (c− a)W 2
(71)
It is now simply a bookkeeping exercise to determine the contributions from the
general quadratic and cubic curvature invariants and from the ones involving deriva-
tives. We tabulate the nontrivial ones below.
Curvature invariant 1ˆ/L˜4 Wˆ 2
R̂ 2 400 −
R̂ic 2 80 −
R̂iem 2 40 1
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Curvature invariant 1ˆ/L˜6 Wˆ 2/L˜2 Wˆ 3
′
Wˆ 3 Φˆ5
Â10 R̂
3 −8000 − − − −
Â11 R̂R̂ic
2 −1600 − − − −
Â12 R̂R̂iem
2 −800 −20 − − −
Â13 R̂ic
3 −320 − − − −
Â14 R̂iem R̂ic
2 −320 − − − −
Â15 R̂ic R̂iem
2 −160 −4 − − −
Â16 R̂iem
3 −80 −6 − 1 −
Â17 −R̂iem′ 3 −60 3/2 −1 − −
Â5 |∇ˆR̂iem|2 − 8 − − 1
5.2. 7 to 6 dims.
The key observation in 7D is to look after a local conformal invariant of weight
three, say the Fefferman-Graham invariant Φ. On the bulk PE/E metric we have
(72) Φˆ7 = |∇ˆ Wˆ |2 + 16 Pˆ Wˆ 2 = |∇ˆ Wˆ |2 − 8
L˜2
Wˆ 2
Φˆ7 is on equal footing as the two cubic Weyl contractions. Making use again of its
conformal covariance under Weyl scaling together with the warped structure of the
PE/E metric, one gets
(73) |∇ˆ Wˆ |2 − 8
L˜2
Wˆ 2 =
x6
L˜6 (1 − λx2)6
{
|∇ˆ Wˆ |2 + 4
15
RW 2
}
and the term into brackets is precisely the 6D invariant Φ6 evaluated on the bound-
ary Einstein metric g
E
(74) Φ6 = |∇ˆ Wˆ |2 + 4
15
RW 2
The holographic contribution to the Weyl anomaly from Φˆ7 can then be readily
obtained from the above result
(75) ∆S6 =
∫
d7x
√
gˆ { Φˆ7}
so that the logarithmic term can be easily identified
(76) ∆S6 = L˜
∫
d6x
√
g
E
∫
ǫ
dx
x
Φ6
and the corresponding contribution to the type-B Weyl anomaly is given by
(77) (4π)3 〈T 〉 = −64π3 L˜Φ6
With this observation, we finally wind up with the following simple recipe to com-
pute the holographic Weyl anomaly from 7D to 6D :
• Evaluate on the putative PE/E metric with renormalized AdS radius.
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• Write the cosmological constant in terms of the renormalized radius and
collect all pure bulk Ricci terms in a constant times the volume (a coeffi-
cient times 1ˆ).
• Write down the pure bulk Weyl terms (deviations from volume factoriza-
tion), by means of Bianchi identities and partial integrations, in terms of
the three Weyl invariants of weight three Wˆ 3
′
, Wˆ 3 and Φˆ7, and the Weyl
invariants of weight four Wˆ 4.
• Read off the coefficients of the Q-curvature (type-A) and of the three Weyl
invariants (shifted type-B) of the holographic Weyl anomaly. That is, mod-
ulo the overall factor in front of the gravitational action, we discover the
following simple rule to read off the 6D holographic Weyl anomaly A6
A6
{
1ˆ , Wˆ 3
′
, Wˆ 3, Φˆ7 , Wˆ
4
}
=
{ −1
384
Q6 , I1 , I2 , Φ6 , 0
}
(78)
We obtain the type-A anomaly coefficient a as well as the three shifted type-B c˜1,
c˜2 and c˜3
(4π)3 〈T 〉 = −48aQ6 + c˜1I1 + c˜2I2 + c˜3Φ6(79)
= −48aQ6 + (c1 + 16c3 + 32a)I1 +
+(c2 − 4c3 − 56a)I2 + (3c3 + 24a)Φ6
In the second equality we have expressed Φ6 in terms of the standard basis of Weyl
invariants I1, I2 and I3
13
(80) 3Φ6 = I3 − 16I1 + 4I2
Again, it is now just a matter of bookkeeping to determine the contributions
from the general quadratic and cubic curvature invariants and from the ones in-
volving derivatives. We tabulate the nontrivial ones below.
Curvature invariant 1ˆ/L˜6 Wˆ 3
′
Wˆ 3 Φˆ7
R̂ 2/L˜2 1764 − − −
R̂ic 2/L˜2 252 − − −
R̂iem 2/L˜2 84 1 −1/4 1/4
Wˆ 2/L˜2 − 1 −1/4 1/4
13This relation is exact, modulo a trivial total derivative, for the boundary Einstein metric.
In general, this equality involves additional terms containing the Cotton and Bach tensors as well
as the traceless part of the Ricci or Schouten tensors.
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Curvature invariant 1ˆ/L˜6 Wˆ 3
′
Wˆ 3 Φˆ7
Â10 R̂
3 −74088 − − −
Â11 R̂R̂ic
2 −10584 − − −
Â12 R̂R̂iem
2 −3528 −42 21/2 −21/2
Â13 R̂ic
3 −1512 − − −
Â14 R̂iem R̂ic
2 −1512 − − −
Â15 R̂ic R̂iem
2 −504 −6 3/2 −3/2
Â16 R̂iem
3 −168 −6 5/2 −3/2
Â17 −R̂iem′ 3 −210 1/2 −3/8 3/8
Â5 |∇ˆR̂iem|2 − 8 −2 3
6. Comparison to “experiment”
For illustration, we put the recipe to work and report several known instances.
6.1. General quadratic 5D.
Historically, this was the first instance where a departure form the a = c feature
was obtained. Let us consider the most general 5D quadratic Lagrangian
S[gˆ] =
−1
2 l3p
∫
d5x
√
gˆ
{
Rˆ − 2Λˆ + αL2 Rˆ2 + β L2 Rˆic 2 + γ L2 Rˆiem2
}
(81)
Evaluate on the PE/E metric to get
S
P E/E
=
−1
2 l3p
∫
d5x
√
gˆ
{
− 20
L˜2
+
12
L2
+
400αL2
L˜4
+
80β L2
L˜4
+
40γ L2
L˜4
+ γ L2 Wˆ 2
}(82)
From the trace of the equation of motions it follows the ratio polynomial equation
for f∞ = L
2/L˜2
0 = 1 − f∞ + 20α+ 4β + 2γ
3
f2
∞
(83)
Now substitute back in the action to to eliminate Λˆ and L2 in favor of f∞ and L˜
2
S
P E/E
=
−1
2 l3p
∫
d5x
√
gˆ
{
−8 1− (40α+ 8β + 4γ) f∞
L˜2
+ γ L2 Wˆ 2
}
(84)
Finally, read off the holographic trace anomaly (overall factor −(4π)2 L˜5)
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(4π)2 〈T 〉 = −4 π
2 L˜3
l3p
[1 − (40α+ 8β + 4γ) f∞]Q4 + 8 π
2 L˜3
l3p
γ f∞W
2
(85)
so that
a =
π2 L˜3
l3p
[1 − (40α+ 8β + 4γ) f∞](86)
c− a = 8π
2 L˜3
l3p
γ f∞(87)
At the linearized level a changes significantly whereas c − a remains pretty much
the same since it was already linear in the coefficient γ
a =
π2 L3
l3p
[1− 50α− 10β − 5γ](88)
c− a = 8π
2 L3
l3p
γ(89)
In the above derivation one can realize that contrary to the common lore in holo-
graphic computations of Weyl anomalies, the (shifted) type-B holographic Weyl
anomaly coefficient c− a is determined almost effortlessly.
6.1.1. Special case: Gauss-Bonnet.
The particular combination of quadratic curvature invariants rendering the Gauss-
Bonnet term Rˆ2 − 4Rˆic 2 + Rˆiem2 has been extensively studied. This corresponds
to α = γ = λ
GB
/2 and β = −2λ
GB
in the general quadratic Lagrangian. The
renormalized AdS radius follows from the positive root of the quadratic equation
0 = 1 − f∞ + λGB f2∞(90)
The anomaly coefficients are then given by
a =
π2 L˜3
l3p
[1 − 6λ
GB
f∞](91)
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c− a = 4π
2 L˜3
l3p
λGB f∞(92)
At the linearized level a changes significantly whereas c − a remains pretty much
the same since it was already linear in the coefficient γ
a =
π2 L˜3
l3p
[
1 − 15
2
λ
GB
]
(93)
c− a = 4π
2 L3
l3p
λGB(94)
6.1.2. Special case: critical gravity 5D.
In 5D critical gravity the quadratic curvature correction is given by the Weyl tensor
squared with a fine-tuned coefficient
S[gˆ] =
−1
2 l3p
∫
d5x
√
gˆ
{
Rˆ − 2Λˆ− L
2
8
Wˆ 2
}
(95)
The first feature is that since on AdS the Weyl tensor vanishes, there is no correction
to the type-A anomaly coefficient and L˜ = L (i.e. f∞ = 1). The second feature,
is that the correction to c − a, with γ = −1/8, is precisely −a so that the type-B
anomaly coefficient vanishes
a =
π2 L3
l3p
and c = 0(96)
6.2. Most general quadratic and cubic curvature corrections including
derivatives in 5D.
Let us include now up to six-derivative invariants in 5D
(97)
S = − 1
2l3p
∫
d5x
√
gˆ
 12L2 + Rˆ+ L2
3∑
i=1
u2,iIˆ2,i + L
4
8∑
j=1
u3,j Iˆ3,j + L
4u3,0Iˆ3,0

where Iˆ’s are the following curvature invariants
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(98)
Iˆ2,1 = Rˆiem
2 Iˆ2,2 = Rˆic
2 Iˆ2,3 = Rˆ
2 Iˆ3,1 = Rˆiem
3
Iˆ3,2 = Rˆiem
3 + 14 Rˆiem
3′ Iˆ3,3 = −RˆicRˆiem 2 Iˆ3,4 = RˆRˆiem 2 Iˆ3,5 = RˆiemRˆic 2
Iˆ3,6 = Rˆic
3 Iˆ3,7 = RˆRˆic
2 Iˆ3,8 = Rˆ
3 Iˆ3,0 = |∇ˆRˆiem| 2
It is easy to see that only Iˆ3,0 does not contribute to type-A trace anomaly; whereas
type-B receives no contribution from the pure Ricci Iˆ2,2, Iˆ2,3, Iˆ3,5, Iˆ3,6, Iˆ3,7 and Iˆ3,8.
0 = 1 − f∞ + 1
3
u2 f
2
∞
+
1
3
u3 f
3
∞
(99)
with
20 u2 =
1
10
u2,1 +
1
5
u2,2 + u2,3(100)
and
400 u3 =
1
100
u3,1 − 1
200
u3,2 − 1
50
u3,3 +
1
10
u3,4 +
1
25
u3,5 +
1
25
u3,6 +
1
5
u3,7 + u3,8
(101)
We then get for the anomaly coefficients the following
a =
π2 L˜3
l3p
[
1 − 2 u2 f∞ + 3 u3 f2∞
]
(102)
c− a = 8π
2 L˜3
l3p
f∞ [v2 − v3 f∞](103)
with
v2 = u2,1(104)
and
v3 = 6 u3,1 + 3 u3,2 − 4 u3,3 + 20 u3,4 − 8 u3,0(105)
At the linearized level, we have to expand the f∞’s in the brackets and f
−3/2
∞ from
the L˜3 in front
f∞ = 1 +
1
3
u2 +
1
3
u3(106)
a =
π2 L3
l3p
[
1 − 5
2
u2 +
5
2
u3
]
(107)
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c− a = 8π
2 L3
l3p
[v2 − v3](108)
All the above results are in perfect agreement with what has been reported in
the literature [42, 47, 18] .
6.2.1. Special case: quasi-topological gravity.
Let us close 5D by considering the particular the case of quasi-topological grav-
ity
S[gˆ] =
−1
2 l3p
∫
d5x
√
gˆ
{
12
L2
+ Rˆ +
λL2
2
Xˆ4 + 7µL
4
8
Zˆ ′5
}
(109)
where Xˆ4 is the Gauss-Bonnet term
(110) Xˆ4 = Rˆ2 − 4 Rˆic 2 + Rˆiem2
and Zˆ ′5 is the purely algebraic cubic invariant
(111)
Zˆ ′5 = Rˆiem3 +
1
14
(
21RˆRˆiem2 − 120RˆicRˆiem2 + 144RˆiemRˆic2 + 128Rˆic3 − 108RˆRˆic2 + 11Rˆic3
)
Evaluating on the PE/E bulk metric, with the input from the table where the
A-basis for cubic curvature invariants is evaluated, one gets
0 = 1 − f∞ + λ f2∞ + µ f3∞(112)
Now we substitute back in the action to eliminate L in favor of L˜ and f∞ and
obtain
S[gˆ] =
−1
2 l3p
∫
d5x
√
gˆ
{−8 + 48λ f∞ − 72µ f2∞
L˜2
1ˆ +
λ − 3µ f∞
2
f∞ L˜
4 Wˆ 2 +
7µ f2
∞
8
L˜6 Wˆ 3
}(113)
Our recipe now instructs us how to read off the holographic Weyl anomaly
(4π)2 〈T 〉 = −4 π
2 L˜3
l3p
[1 − 6λ f∞ + 9µ f2∞]Q4 +
4 π2 L˜3
l3p
[λ − 3µ f∞] f∞W 2
(114)
so that
a =
π2 L˜3
l3p
[
1 − 6λ f∞ + 9µ f2∞
]
(115)
c− a = 4π
2 L˜3
l3p
[λ − 3µ f∞] f∞(116)
in conformity with [35].
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6.3. Most general quadratic and cubic curvature corrections including
derivatives in 7D.
Let us turn now to 7D and include up to six-derivative invariants
(117)
S = − 1
2l5p
∫
d7x
√
gˆ
 30L2 + Rˆ+ L2
3∑
i=1
u2,iIˆ2,i + L
4
8∑
j=1
u3,j Iˆ3,j + L
4u3,0Iˆ3,0

As before, only Iˆ3,0 does not contribute to type-A trace anomaly; whereas type-B
receives no contribution from the pure Ricci Iˆ2,2, Iˆ2,3, Iˆ3,5, Iˆ3,6, Iˆ3,7 and Iˆ3,8.
The polynomial equation for the renormalized AdS radius is given by
0 = 1 − f∞ + 3
5
u2 f
2
∞
− 1
5
u3 f
3
∞
(118)
with
42 u2 =
1
21
u2,1 +
1
7
u2,2 + u2,3(119)
and
1764 u3 =
1
441
u3,1 − 1
441
u3,2 − 1
147
u3,3 +
1
21
u3,4 +
1
49
u3,5 +
1
49
u3,6 +
1
7
u3,7 + u3,8
(120)
After substituting back in the action to eliminate L in favor of L˜ and f∞, we follow
our recipe to read off the type-A anomaly coefficient
a = −π
3 L˜5
48l5p
[
1 − 2 u2 f∞ + 3 u3 f2∞
]
(121)
and the shifted type-B anomaly coefficients
c˜1 =
32π3 L˜5
l5p
f∞ [u2,1 − 6 u3,1 f∞ − 2 u3,2 f∞ + 6 u3,3 f∞ − 42 u3,4 f∞ + 8 u3,0 f∞]
(122)
c˜2 = −8π
3 L˜5
l5p
f∞ [u2,1 − 10 u3,1 f∞ − 4 u3,2 f∞ + 6 u3,3 f∞ − 42 u3,4 f∞ + 8 u3,0 f∞]
(123)
c˜3 =
8π3 L˜5
l5p
f∞ [u2,1 − 6 u3,1 f∞ − 3 u3,2 f∞ + 6 u3,3 f∞ − 42 u3,4 f∞ + 12 u3,0 f∞]
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At the linearized level, we have to expand the f∞’s in the brackets and f
−5/2
∞ from
the L˜5 in front
f∞ = 1 +
3
5
u2 − 1
5
u3(125)
a = −π
3 L5
48l5p
[1 − 147 u2 + 6174 u3](126)
c˜1 =
32π3 L5
l5p
[u2,1 − 6 u3,1 − 2 u3,2 + 6 u3,3 − 42 u3,4 + 8 u3,0](127)
c˜2 = −8π
3 L5
l5p
[u2,1 − 10 u3,1 − 4 u3,2 + 6 u3,3 − 42 u3,4 + 8 u3,0](128)
c˜3 =
8π3 L5
l5p
[u2,1 − 6 u3,1 − 3 u3,2 + 6 u3,3 − 42 u3,4 + 12 u3,0](129)
We again confirm that all the above results are in perfect agreement with what has
been reported in the literature [42, 47, 18] .
6.3.1. Special case: Lovelock 7D.
For concreteness, let us illustrate how the recipe works in the particular the case of
7D (Lanczos-)Lovelock gravity
S[gˆ] =
−1
2 l5p
∫
d7x
√
gˆ
{
30
L2
+ Rˆ +
λL2
12
Xˆ4 − µL
4
24
Xˆ6
}
(130)
where Xˆ4 is the Gauss-Bonnet term
(131) Rˆ2 − 4 Rˆic 2 + Rˆiem2
and Xˆ6 is the purely algebraic cubic invariant that in six dimensions corresponds
to the Euler density
(132)
4 Rˆiem3+8Rˆiem3
′
+3RˆRˆiem2−24RˆicRˆiem2+24RˆiemRˆic2+16Rˆic3−12RˆRˆic2+Rˆic3
Evaluating on the 7D PE/E bulk metric, with the input from the table where the
A-basis for cubic curvature invariants is evaluated, one gets
0 = 1 − f∞ + λ f2∞ + µ f3∞(133)
Now we substitute back in the action to eliminate L in favor of L˜ and f∞ and
obtain for the integrand
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−12 + 40λ f∞ + 180µ f2∞
L˜2
1ˆ +
λ + 5µ f∞
12
f∞ L˜
4 Wˆ 3
′
+(134)
− λ + 17µ f∞
48
f∞ L˜
4 Wˆ 3 +
λ + 9µ f∞
48
f∞ L˜
4 Φˆ7
Our recipe now instructs us how to read off the holographic Weyl anomaly. We
obtain the type-A anomaly coefficient
a = −π
3 L˜5
48l5p
[
1 − 10
3
λ f∞ − 15µ f2∞
]
(135)
and the shifted type-B anomaly coefficients
c˜1 =
8π3 L˜5
3 l5p
f∞ [λ + 5µ f∞](136)
c˜2 = −2π
3 L˜5
3 l5p
f∞ [λ + 17µ f∞](137)
c˜3 =
2π3 L˜5
3 l5p
f∞ [λ + 9µ f∞](138)
in conformity with [40].
6.4. Quartic quasi-topological Gravity 5D.
Our last example contains purely algebraic quartic curvature invariants and cor-
responds to 5D quartic quasi-topological gravity. We refer to [44] for details. To be
brief, we just tabulate the contributions from the quartic terms evaluated on the
5D PE/E metric
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Curvature invariant 1ˆ/L˜8 Wˆ 2/L˜4 Wˆ 3
′
/L˜2 Wˆ 3/L˜2 Φˆ5/L˜
2
R̂iem 4 160 24 −8 − −
R̂iem 2R̂ic 2 3200 80 − − −
R̂R̂ic 3 6400 − − − −
(R̂iem 2) 2 1600 80 − − −
R̂ic 4 1280 − − − −
R̂R̂iemR̂icR̂ic 6400 − − − −
R̂iemR̂icR̂icR̂ic 1280 − − − −
R̂iemR̂iemR̂icR̂ic 320 16 − − −
R̂4 160000 − − − −
R̂iem 2R̂2 16000 400 − − −
R̂ic 2R̂2 32000 − − − −
R̂iemR̂iemR̂iemR̂ic 320 24 − − −
R̂iem
′ 4 280 6 − 4 −
With the input from the table above, one gets
0 = 1 − f∞ + λ f2∞ + µ f3∞ + ν f4∞(139)
Now one substitutes back in the action to eliminate L in favor of L˜ and f∞. Then
it only remains to track down the coefficients of the volume 1ˆ and of Wˆ 2 to read
off
a =
π2 L˜3
l3p
[
1 − 6λ f∞ + 9µ f2∞ + 4µ f3∞
]
(140)
c− a = 4π
2 L˜3
l3p
[λ − 3µ f∞ − 2µ f2∞] f∞(141)
in conformity with [44] 14.
7. Conclusion
We have found an easy way to compute the holographic Weyl anomaly in theo-
ries with higher curvature invariants. It has long been known that the holographic
type-A trace Weyl anomaly can be obtained from the bulk action evaluated on the
AdS solution. We have now allowed a small departure by considering a putative
Poincaré-Einstein bulk metric with an Einstein metric at the conformal boundary;
the action greatly simplifies and by splitting volume terms coming from pure Ricci
14 In more generality, a full list of quartic curvature invariants can be found in [72, 73]. There is
no obstruction to compute the contributions from purely algebraic curvature invariants. However,
to properly take into account terms with derivatives of the Riemann tensor we would need the
basis of Weyl invariants of weight four [74]. This will be discussed somewhere else.
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bulk invariants from pure Weyl bulk deviations one is able to read off the holo-
graphic type-B Weyl anomaly. The key point is to express the pure Weyl bulk
terms in a basis of Weyl invariant bulk terms. Having done that, the natural basis
for the CFT trace anomaly is the one where one trades the Euler density by the
pure Ricci Q-curvature. The bulk volume naturally ‘descends’ to the Q-curvature
and the bulk Weyl invariants ‘descend’ to the corresponding Weyl invariants of the
type-B Weyl anomaly.
Acknowledgement
We are grateful to R.Aros, N.Boulanger, R.Olea, J.Oliva and S.Theisen for valu-
able discussions. We also acknowledge useful email correspondence with A.Chang,
K.Sen and A.Sinha. F.B. is grateful to K.Peeters for assistance with CADABRA
code. D.E.D. thanks M.Selva for assistance with LaTeX. The work of F.B. was
partially funded by grant CONICYT-PCHA/Doctorado Nacional/2014-21140283.
D.E.D. acknowledges support from project UNAB DI 1271-16/R.
References
[1] D. M. Capper and M. J. Duff, “Trace anomalies in dimensional regularization,” Nuovo Cim.
A 23 (1974) 173.
[2] J. M. Maldacena, “The large N limit of superconformal field theories and supergravity,”
Adv. Theor. Math. Phys. 2, 231 (1998) [Int. J. Theor. Phys. 38, 1113 (1999)]
[arXiv:hep-th/9711200];
[3] S. S. Gubser, I. R. Klebanov and A. M. Polyakov, “Gauge theory correlators from
non-critical string theory,” Phys. Lett. B 428, 105 (1998) [arXiv:hep-th/9802109];
[4] E. Witten, “Anti-de Sitter space and holography,” Adv. Theor. Math. Phys. 2 (1998) 253
[arXiv:hep-th/9802150].
[5] C. Fefferman and C. R. Graham, Conformal invariants, in The Mathematical Heritage of
Élie Cartan (Lyon, 1984), Astérisque, 1985, Numero Hors Serie, 95-116.
[6] C. R. Graham and J. M. Lee, Einstein metrics with prescribed conformal infinity on the
ball, Adv. Math. 87 (1991), 186-225.
[7] M. Henningson and K. Skenderis, “The holographic Weyl anomaly,” JHEP 9807 (1998) 023
[arXiv:hep-th/9806087]; “Holography and the Weyl anomaly,” Fortsch. Phys. 48 (2000) 125
[arXiv:hep-th/9812032].
[8] C. R. Graham, “Volume and area renormalizations for conformally compact Einstein
metrics,” Rend. Circ. Mat. Palermo (2) Suppl. No. 63 (2000) 31 [arXiv:math.DG/9909042].
[9] P. Albin, Renormalizing Curvature Integrals on Poincare-Einstein Manifolds,
math.DG/0504161.
[10] A. Chang, J. Qing and P. Yang, “On the renormalized volumes for conformally compact
Einstein manifolds,” arXiv:math.DG/0512376.
[11] C. R. Graham and M. Zworski, “Scattering matrix in conformal geometry,” Invent. Math.
152 (2003) 89 [arXiv:math-dg/0109089].
[12] C. Fefferman and C. R. Graham, “Q-Curvature and Poincaré Metrics,” Math. Res. Lett. 9
(2002) 139 [ arXiv:math.DG/0110271].
[13] T. Branson and B. Oersted, “Explicit functional determinants in four dimensions,” Proc.
Amer. Math. Soc. 113 (1991) 669.
[14] T. Branson, “The Functional Determinant,” Global Analysis Research Center Lecture Note
Series, Number 4, Seoul National University (1993); “Sharp inequalities, the functional
determinant, and the complementary series,” Trans. Amer. Math. Soc. 347 (1995) 3671.
[15] S. S. Gubser, “Einstein manifolds and conformal field theories,” Phys. Rev. D 59 (1999)
025006 [hep-th/9807164].
HOLOGRAPHIC WEYL ANOMALIES 29
[16] S. Deser and A. Schwimmer, “Geometric classification of conformal anomalies in arbitrary
dimensions,” Phys. Lett. B 309, 279 (1993) [hep-th/9302047].
[17] T. Branson and A. R. Gover, “Pontrjagin forms and invariant objects related to the
Q-curvature,” Commun. Contemp. Math. 9 (2007), 335 [math.DG/0511311].
[18] M. Beccaria and A. A. Tseytlin, “Conformal anomaly c-coefficients of superconformal 6d
theories,” JHEP 1601 (2016) 001 [arXiv:1510.02685 [hep-th]].
[19] D. Anselmi, “Towards the classification of conformal field theories in arbitrary dimension,”
Phys. Lett. B 476 (2000) 182 [hep-th/9908014].
[20] F. Bastianelli, G. Cuoghi and L. Nocetti, “Consistency conditions and trace anomalies in
six-dimensions,” Class. Quant. Grav. 18 (2001) 793 [hep-th/0007222].
[21] F. Bastianelli, S. Frolov and A. A. Tseytlin, “Conformal anomaly of (2,0) tensor multiplet
in six dimensions and AdS/CFT correspondence,” JHEP 0002 (2000) 013
[arXiv:hep-th/0001041].
[22] S. Nojiri, S. D. Odintsov and S. Ogushi, “Holographic renormalization group and conformal
anomaly for AdS(9) / CFT(8) correspondence,” Phys. Lett. B 500 (2001) 199
[arXiv:hep-th/0011182].
[23] A. R. Gover and L. J. Peterson, “Conformally invariant powers of the Laplacian,
Q-curvature, and tractor calculus,” Commun. Math. Phys. 235 (2003) 339
doi:10.1007/s00220-002-0790-4 [math-ph/0201030].
[24] A. Juhl, “Explicit formulas for GJMS-operators and Q-curvatures,” Geom. Funct. Analysis
23 (2013) No. 4, 1278-1370 [arXiv:1108.0273[math.DG]].
[25] C. Fefferman and C. R. Graham, “Juhl’s formulae for GJMS operators and Q-curvatures,”
J. Amer. Math. Soc. 26 (2013), 1191-1207 [arXiv:1203.0360[math.DG]].
[26] M. Blau, K. S. Narain and E. Gava, “On subleading contributions to the AdS / CFT trace
anomaly,” JHEP 9909 (1999) 018 [arXiv:hep-th/9904179].
[27] S. Nojiri and S. D. Odintsov, “On the conformal anomaly from higher derivative gravity in
AdS / CFT correspondence,” Int. J. Mod. Phys. A 15 (2000) 413 [arXiv:hep-th/9903033].
[28] M. Fukuma, S. Matsuura and T. Sakai, “Higher derivative gravity and the AdS / CFT
correspondence,” Prog. Theor. Phys. 105 (2001) 1017 [arXiv:hep-th/0103187].
[29] A. Schwimmer and S. Theisen, “Universal features of holographic anomalies,” JHEP 0310
(2003) 001 [arXiv:hep-th/0309064].
[30] Y. Kats and P. Petrov, “Effect of curvature squared corrections in AdS on the viscosity of
the dual gauge theory,” JHEP 0901 (2009) 044 [arXiv:0712.0743 [hep-th]].
[31] M. Brigante, H. Liu, R. C. Myers, S. Shenker and S. Yaida, “Viscosity Bound Violation in
Higher Derivative Gravity,” Phys. Rev. D 77 (2008) 126006 [arXiv:0712.0805 [hep-th]].
[32] G. Policastro, D. T. Son and A. O. Starinets, “The Shear viscosity of strongly coupled N=4
supersymmetric Yang-Mills plasma,” Phys. Rev. Lett. 87 (2001) 081601 [hep-th/0104066].
[33] A. Buchel and J. T. Liu, “Universality of the shear viscosity in supergravity,” Phys. Rev.
Lett. 93 (2004) 090602 [hep-th/0311175].
[34] N. Banerjee and S. Dutta, “Shear Viscosity to Entropy Density Ratio in Six Derivative
Gravity,” JHEP 0907 (2009) 024 [arXiv:0903.3925 [hep-th]].
[35] R. C. Myers, M. F. Paulos and A. Sinha, “Holographic studies of quasi-topological gravity,”
JHEP 1008 (2010) 035 [arXiv:1004.2055 [hep-th]].
[36] R. C. Myers and B. Robinson, “Black Holes in Quasi-topological Gravity,” JHEP 1008
(2010) 067 [arXiv:1003.5357 [gr-qc]].
[37] J. Oliva and S. Ray, “A new cubic theory of gravity in five dimensions: Black hole,
Birkhoff’s theorem and C-function,” Class. Quant. Grav. 27 (2010) 225002 [arXiv:1003.4773
[gr-qc]].
[38] J. de Boer, M. Kulaxizi and A. Parnachev, “AdS(7)/CFT(6), Gauss-Bonnet Gravity, and
Viscosity Bound,” JHEP 1003 (2010) 087 [arXiv:0910.5347 [hep-th]].
[39] J. de Boer, M. Kulaxizi and A. Parnachev, “Holographic Lovelock Gravities and Black
Holes,” JHEP 1006 (2010) 008 [arXiv:0912.1877 [hep-th]].
[40] L. Y. Hung, R. C. Myers and M. Smolkin, “On Holographic Entanglement Entropy and
Higher Curvature Gravity,” JHEP 1104 (2011) 025 [arXiv:1101.5813 [hep-th]].
[41] C. Imbimbo, A. Schwimmer, S. Theisen and S. Yankielowicz, “Diffeomorphisms and
holographic anomalies,” Class. Quant. Grav. 17 (2000) 1129 [arXiv:hep-th/9910267].
[42] M. Kulaxizi and A. Parnachev, “Supersymmetry Constraints in Holographic Gravities,”
Phys. Rev. D 82 (2010) 066001 [arXiv:0912.4244 [hep-th]].
30 HOLOGRAPHIC WEYL ANOMALIES
[43] K. Sen, A. Sinha and N. V. Suryanarayana, “Counterterms, critical gravity and
holography,” Phys. Rev. D 85 (2012) 124017 [arXiv:1201.1288 [hep-th]].
[44] M. H. Dehghani and M. H. Vahidinia, “Quartic Quasi-topological Gravity, Black Holes and
Holography,” JHEP 1310 (2013) 210 [arXiv:1307.0330 [hep-th]].
[45] A. Dey, P. Roy and T. Sarkar, “On Holographic Rényi Entropy in Some Modified Theories
of Gravity,” arXiv:1609.02290 [hep-th].
[46] K. Sen and A. Sinha, “Holographic stress tensor at finite coupling,” JHEP 1407 (2014) 098
[arXiv:1405.7862 [hep-th]].
[47] R. X. Miao, “A Note on Holographic Weyl Anomaly and Entanglement Entropy,” Class.
Quant. Grav. 31 (2014) 065009 [arXiv:1309.0211 [hep-th]].
[48] K. Skenderis and S. N. Solodukhin, “Quantum effective action from the AdS / CFT
correspondence,” Phys. Lett. B 472 (2000) 316 [hep-th/9910023].
[49] C. Fefferman and C. R. Graham, “The Ambient Metric.” Annals of Math. Studies 178,
Princeton University Press (2012) [arXiv:0710.0919[math.DG]]
[50] A. Besse, “Einstein manifolds,” Springer, 2002.
[51] D. E. Diaz and H. Dorn, “Partition functions and double-trace deformations in AdS/CFT,”
JHEP 0705 (2007) 046 [hep-th/0702163 [HEP-TH]].
[52] D. E. Diaz, “Polyakov formulas for GJMS operators from AdS/CFT,” JHEP 0807 (2008)
103 [arXiv:0803.0571 [hep-th]].
[53] J. S. Dowker, “Determinants and conformal anomalies of GJMS operators on spheres,” J.
Phys. A 44 (2011) 115402 [arXiv:1010.0566 [hep-th]].
[54] R. Aros and D. E. Diaz, “Determinant and Weyl anomaly of Dirac operator: a holographic
derivation,” J. Phys. A 45 (2012) 125401 [arXiv:1111.1463 [math-ph]].
[55] J. S. Dowker, “Spherical Dirac GJMS operator determinants,” J. Phys. A 48 (2015) no.2,
025401 [arXiv:1310.5563 [hep-th]].
[56] S. Giombi, I. R. Klebanov, S. S. Pufu, B. R. Safdi and G. Tarnopolsky, “AdS Description of
Induced Higher-Spin Gauge Theory,” JHEP 1310 (2013) 016 [arXiv:1306.5242 [hep-th]].
[57] S. Giombi and I. R. Klebanov, “One Loop Tests of Higher Spin AdS/CFT,” JHEP 1312
(2013) 068 [arXiv:1308.2337 [hep-th]].
[58] A. A. Tseytlin, “On partition function and Weyl anomaly of conformal higher spin fields,”
Nucl. Phys. B 877, 598 (2013) [arXiv:1309.0785 [hep-th]].
[59] A. A. Tseytlin, “Weyl anomaly of conformal higher spins on six-sphere,” Nucl. Phys. B 877,
632 (2013) [arXiv:1310.1795 [hep-th]].
[60] S. Giombi, I. R. Klebanov and B. R. Safdi, “Higher Spin AdSd+1/CFTd at One Loop,”
Phys. Rev. D 89 (2014) no.8, 084004 [arXiv:1401.0825 [hep-th]].
[61] M. Beccaria and A. A. Tseytlin, “Higher spins in AdS5 at one loop: vacuum energy,
boundary conformal anomalies and AdS/CFT,” JHEP 1411 (2014) 114 [arXiv:1410.3273
[hep-th]].
[62] M. Beccaria and A. A. Tseytlin, “Conformal a-anomaly of some non-unitary 6d
superconformal theories,” JHEP 1509 (2015) 017 [arXiv:1506.08727 [hep-th]].
[63] N. Boulanger, “General solutions of the Wess-Zumino consistency condition for the Weyl
anomalies,” JHEP 0707 (2007) 069 [arXiv:0704.2472 [hep-th]]; “Algebraic Classification of
Weyl Anomalies in Arbitrary Dimensions,” Phys. Rev. Lett. 98 (2007) 261302
[arXiv:0706.0340 [hep-th]].
[64] S. Alexakis, “On the decomposition of global conformal invariants I,”
arXiv:math.DG/0509571; “On the decomposition of global conformal invariants II,” Adv. in
Math. 206 (2006), 466-502 [arXiv:math.DG/0509572]; “The decomposition of Global
Conformal Invariants: On a conjecture of Deser and Schwimmer,”
arXiv:math.DG/07111685.
[65] A. R. Gover and F. Leitner, “A Sub-product construction of Poincare-Einstein metrics,”
Int. J. Math. 20 (2009) 1263 [math/0608044 [math-dg]].
[66] Y. Pang, “One-Loop Divergences in 6D Conformal Gravity,” Phys. Rev. D 86 (2012)
084039 [arXiv:1208.0877 [hep-th]].
[67] H. Osborn and A. Stergiou, “Structures on the Conformal Manifold in Six Dimensional
Theories,” JHEP 1504 (2015) 157 [arXiv:1501.01308 [hep-th]].
[68] L. Bonora, P. Pasti and M. Bregola, “Weyl Cocycles,” Class. Quant. Grav. 3 (1986) 635.
[69] S. W. Hawking, “Zeta Function Regularization of Path Integrals in Curved Space-Time,”
Commun. Math. Phys. 55 (1977) 133.
HOLOGRAPHIC WEYL ANOMALIES 31
[70] M. J. Duff, “Twenty years of the Weyl anomaly,” Class. Quant. Grav. 11 (1994) 1387
[hep-th/9308075].
[71] R. R. Metsaev and A. A. Tseytlin, “Curvature Cubed Terms in String Theory Effective
Actions,” Phys. Lett. B 185 (1987) 52.
[72] P. Amsterdamski, A. L. Berkin and D. J. O’Connor, Class. Quant. Grav. 6 (1989) 1981.
doi:10.1088/0264-9381/6/12/024
[73] S. A. Fulling, R. C. King, B. G. Wybourne and C. J. Cummins, “Normal forms for tensor
polynomials. 1: The Riemann tensor,” Class. Quant. Grav. 9 (1992) 1151.
[74] N. Boulanger and J. Erdmenger, “A Classification of local Weyl invariants in D=8,” Class.
Quant. Grav. 21 (2004) 4305 [hep-th/0405228].
